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glove box, 8 μmol of CrCl 3 (THF) 3 and 8 μmol of phosphine ligand were dissolved in 10 mL of toluene and added to the Fisher-Porter vessel (precatalyst concentration: 0.8 mM). The FisherPorter vessel was then sealed and it was connected to an ethylene line outside the glove box. The ethylene feed was purified through a Matheson TriGas oxygen/moisture purifying column. The Fisher-Porter setup was purged with ethylene at 60 psi for 2 minutes and the pressure was then reduced to 20 psi. Under vigorous stirring, the MMAO solution was injected through a rubber septum and the pressure was increased to 60 psi. In all cases, the final reaction volume after injection of the activator or activator solution was 10 mL. The setup was kept at 25 ˚C for 1 hour, after which the reactor was depressurized and 10 mg of adamantane standard were added. The activator was quenched via the addition of 20 mL of 1M HCl (aq) and the organic portion was filtered through a pad of basic alumina. The amount of oligomers produced was determined via GC and the polymer was isolated via vacuum filtration over a fritted funnel and dried under active vacuum for 24 hours.
X-Ray Crystallography
Suitable crystals were mounted on a nylon loop using Paratone oil, then placed on a diffractometer under a nitrogen stream. X-ray intensity data were collected on a Bruker APEXII CCD area detector or a Bruker D8 VENTURE Kappa Duo PHOTON 100 CMOS detector employing Mo-Kα radiation (λ = 0.71073 Å) at a temperature of 100 K. All diffractometer manipulations, including data collection, integration and scaling were carried out using the Bruker APEX3 software. Frames were integrated using SAINT. The intensity data were corrected for Lorentz and polarization effects and for absorption using SADABS. Space groups were determined on the basis of systematic absences and intensity statistics using XPREP. Using Olex2, the structures were solved by direct methods using ShelXT and refined to convergence by S4 full-matrix least squares minimization using ShelXL. All non-hydrogen atoms were refined using anisotropic displacement parameters. Hydrogen atoms were placed in idealized positions and refined using a riding model. For complex 7b/7c, the substitutional disorder at C1 and Cl1 was modeled using the PART instruction. For complex 11, the positional disorder of the OAlCl 3 moiety was modeled using the PART instruction. For complex 12, the substitutional disorder of added. The species in the homogeneous solution were monitored over time via 31 P NMR. The product with a resonance at 24 ppm (53%) is not assigned, but is also reproduced by reacting 12 with 2 AlMe 2 Cl followed by 50 AlMe 3 , suggesting intermediacy of a PN species in the reaction ( Figure S19) . The peak at -11 ppm is not assigned (6%). The peak at -24 ppm corresponds to Albound Ph 2 PMe ( Figure S21 ) (41%).
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NMR Characterization Figure S1 . 1 
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Computational
DFT calculations were performed using Gaussian 09 Revision C.01. 5 The initial coordinates for the PNP and PPN moieties were extracted from the crystallographic coordinates from the solid-state structures of complexes 3 and 7. The P and N substituents were substituted for protons (Figure 7) or for methyl groups ( Figure S22) . The geometries were optimized without restraint using the 6-311+G(d,p) basis set and B3LYP-hybrid functional. The resulting geometries was confirmed as absolute energetic minima via frequency calculations that did not yield imaginary vibrations < -10 cm -1 . The calculated electrostatic potentials were mapped, using GaussView, onto the 0.04 e -/Å 3 electron density isosurface. Red regions indicate potential density below or equal to the minimum set limit and blue indicates potential density above or equal to the maximum set limit (see scale).
In both theoretical models of the PPN and PNP isomers, either with H or methyl substituents, it was found that isomerization to PPN is accompanied by significant accumulation of electron density potential around the N atom. The truncated theoretical models of the PNP frameworks show that, in this isomer, the electron density is instead more localized around the ligating P atoms. Index ranges 
